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Oscillatory expression of genes in the notch and wnt sig-
naling pathways regulates somitogenesis and is central to the
segmentation clock. While studies of other vertebrate systems
has identified clock rates ranging from 30 min in the zebrafish
to 2 h in the mouse, the periodicity and components of the
human clock have remained unstudied. We have developed a
human mesenchymal stem cell model that can be synchronized
to display oscillatory gene expression. Microarray and Q-PCR
analysis of the known cycling gene HES1 identified a 5-h
clock-rate, consistent with data on the segmentation rate in
humans. In comparison, we observed mouse Hes1 oscillatory
expression in C2C12 myoblasts with a 2-h clock-rate,
consistent with previous studies. Further functional genomic
analysis has identified genes that display oscillatory expression
both in cell culture and during mouse segmentation. The notch
pathway modulator Maml3 and the wnt pathway gene Nkd2
were confirmed to display oscillatory expression by in situ
analysis and Q-PCR in mouse embryos. These findings
demonstrate that mammalian cell culture models can recapitu-
late components of the segmentation clock and that a number
of genes display oscillatory gene expression. Funding: NIH
RO1 AR050687 and the Burroughs Wellcome Fund.
doi:10.1016/j.ydbio.2007.03.348
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Pontocerebellar hypoplasia (PCH) is a heterogeneous group
of disorders that are characterized by a severe reduction in the
cerebellum and brainstem and a genetic origin is strongly
implied. A novel form of autosomal recessive PCH, PCH3,
distinguished by the presence of optic atrophy and progressive
microcephaly, has demonstrated linkage to chromosome 7q11-
21 in a family from Oman with 3 affected children (Rajab et
al., 2003). The purpose of this study is to refine a locus for
PCH3 by studying 3 additional families, each with 2 children
affected with PCH3 using human genetic linkage techniques.
Microsatellite markers harboring the region of interest were
used to map the inheritance of regions of the chromosome
from parents to affected offspring to identify genes with
possible causative mutations. Genome wide single nucleotide
polymorphisms chips (SNP chips) were also used to identify
regions of Homozygosity in the affected. Data suggest that a
large region of Homozygosity, elucidated by 250K SNP chips,
in one family overlaps with the linked area from the Omani
family, indicating a possible linked area of 5 megabases (MB)
on chromosome 7 compared to the aforementioned 21.5 MB
published region of linkage (Rajab et al., 2003). An exhaustive
sequencing of all genes in this 5MB critical interval is
currently being conducted. SDSU NIH/NIGMS MARC
Scholar T34GM08303.
doi:10.1016/j.ydbio.2007.03.349
Program/Abstract # 243
The structure–activity effect at Hairless protein of four
point mutations on the Hairless gene
Alejandro Bravo-Patiño 1, Víctor Manuel Baizabal-Aguirre 1,
Juan José Valdez-Alarcón 1, Marcos Cajero-Juárez 1,
AnjaC.Nagel 2,Annette Preiss 2,Maier ,AlejandroBravo-Patiño 1
1 CMEB-FMVZ, UMSNH, Morelia, Michoacán, México
2 Institute of Genetik, University of Hohenheim, Sttutgart,
Germany
In the absence of Notch activation, Hairless interact with Su
(H) to get the Notch target-genes repression. Hairless, structured
by two forms of the protein, presents conserved structural re-
gions with important functional activities, as the binding motifs
for the CtBP and Grouch. Also has a second mode of repression
independent of the binding of those co-repressors, which means
there are other unknown functional domains. For these, is
important to understand the structure–activity relationship.
Here we have established the amino acids important in some of
the Hairless structural regions, by the analysis of 4 mutant fly
lines of Drosophila melanogaster previously described: H3,
Hw11, H107 and H133. These mutants were generated randomly
using X-rays; therefore the sequence changes and their location
were unknown. The mutant Hairless proteins showed differ-
ential activity between them and respect the wild type protein,
suggesting that the putative changes were probably located at
different regions of the Hairless gene. Those mutant alleles
were examined by both SSCP and sequencing analysis. A
secondary protein structure prediction analysis was performed
at the mutant Hairless proteins, as an approximation to ratio-
nalize the correlation between the structure and the activity.
doi:10.1016/j.ydbio.2007.03.350
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Although most metazoans are able to repair injured
tissues at least to some extent; the capacity to regenerate
whole organs after injury or amputation is limited to a
handful of organisms. Among deuterostomes, the regenera-
tive potential is maximally expressed in echinoderms. In
particular, sea cucumbers are excellent models for studying
organ regeneration since they regenerate their digestive tract
after evisceration. We used a cDNA library from the early
stages of intestinal regeneration of the sea cucumber Ho-
lothuria glaberrima to isolate over 1,000 ESTs, print them
on in-house made microarrays and analyze their pattern of
expression during regeneration. We made extensive use of
state-of-the-art statistics for microarray analyses to define a
set of genes that consistently displayed large fold-changes
and high statistical support to be differentially expressed
during regeneration when compared to non-regenerating
animals. About a quarter of the assayed probes were
found to be differentially expressed during intestinal rege-
neration, being the expression profiles of regenerating
animals at late time points more similar to each other than
to animals at earlier regeneration stages. Forty-nine ESTs
comprise the top group of differentially expressed genes in
terms of fold-change and statistics. On-going RT-PCR
experiments aim to validate the expression profile of
candidate genes. These findings provide important new
insights into the molecular basis of echinoderm regeneration
and serve to understand processes such as intestinal
development, repair and self-renewal in deuterostome
animals.
doi:10.1016/j.ydbio.2007.03.351
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Rho small GTPases play critical roles in early vertebrate
development. Recently we cloned and described that two
rac1 genes are present in the zebrafish genome, rac1a and
rac1b. By RT-PCR reactions and in situ hybridization both
genes were found to show continuous and ubiquitous
expression during the first 24 h of development. Using loss
of function (by morpholino or dominant negative mRNA
injection) and gain of function (constitutively active mRNA
injection) strategies we show that Rac1 is involved in early
embryonic development, affecting epiboly and convergent-
extension (CE) processes in zebrafish. Different markers for
in situ hybridization showed that morpholino injected
embryos developed broadened neural plates, shortened
notochord and somitic mesoderm. Further analysis of
morphants shows effects on proliferation and migration.
Transcriptome analysis of rac1a morphants using Agilent
microarrays show that 806 genes are up-regulated and 890
down-regulated when compared with standard control mor-
pholino injected embryos. Using molecular and signaling
pathway microarray visualization tools we found that several
regulatory pathways contain clusters of differentially
expressed genes. The potential molecular and cellular
mechanisms controlled by Rac1 during early zebrafish
development will be discussed. Supported by a European
Commission 6th Framework Programme grant (contract
LSHG-CT-2003-503496, ZF-Models).
doi:10.1016/j.ydbio.2007.03.352
Program/Abstract # 246
Functional genomics of zebrafish rhoab, cdc42c and rac1a
Rho small GTPases
Enrique Salas-Vidal 1, Xi Cheng 2, Chao Cui 2, Xuefei Li 2,
Denhi Schnabel 1, Annemarie H. Meijer 2, P. Spaink 2
1 Instituto de Biotecnología, UNAM. Av. Universidad 2001,
Col. Chamilpa, C.P. 62210, Cuernavaca, Morelos, México. La
Jolla, CA0046, Japancinnati School of Medicine, Cincinnati,
OH 45229
2 Institute of Biology, Leiden University, Wassenaarseweg 64,
2333 AL Leiden, The Netherlands
Recently we reported the genomic annotation and
preliminary embryonic expression analysis of the zebrafish
Rho GTPases family. The most studied members of this
protein family are RhoA, Cdc42 and Rac1; however, the
molecular nature of cellular responses and signal transduc-
tion pathways regulated by these proteins remain poorly
defined in vertebrate embryos. Morpholino knock down
experiments of rhoab, cdc42c and rac1a genes indicate that
these genes are important for gastrulation and epiboly in
zebrafish. The observed embryological defects can be
partially explained since morphant embryos present altera-
tions in the cytoskeleton structure, cell migration and cell
proliferation. Furthermore, rhoab, cdc42c and rac1a mor-
phant transcriptome analysis using Agilent microarrays, in
combination with pathway visualization analysis show that
clusters of differentially expressed genes are found in critical
signaling pathways. Some affected pathways include cell
cycle, transcription, translation, metabolic, cytoskeleton, Wnt
canonical and non-canonical, Bmp, Fgf and more. The
comparison of molecular and cellular pathways controlled by
the different Rho small GTPases during early zebrafish deve-
lopment will be shown. Supported by a European Commission
6th Framework Programme grant (contract LSHG-CT-2003-
503496, ZF-Models).
doi:10.1016/j.ydbio.2007.03.353
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